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DETAILED ACTION 
Response to Amendment 

Applicant's amendments to the claims, specification, and drawings, filed 12/19/2006, are 
accepted and appreciated by the examiner. In response the previous objection to the drawings is 
withdrawn. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. 

Claims 1-5, 8-14, 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Templeton (US pat 6,269,322) in view of Nishi (US pat 6498352). 

With respect to claim 1, Templeton discloses a method comprising: 

1) Providing a plurality of artifacts, the artifacts being placed a known distance apart 
from each other (Figs 1 la-d). 

2) Measuring the distance between the artifacts with the alignment system (column 7 1^^ 
paragraph and Fig llf). 

3) Comparing the measured distance to the known distance to calibrate the parameters of 
the wafer stage of the photolithographic tool (column 4 lines 45-60). 

With respect to claim 2, Templeton discloses the measuring step includes: 

1) Moving a first of the artifacts to the alignment system (Fig 9 and column 3 lines 6-10). 
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2) Using the alignment system to measure the location of the first of the artifacts (Fig 1 1 f 
and column 3 lines 10-15). 

3) Moving a second of the artifacts to the alignment system (Fig 9 and column 3 lines 6- 

10). 

4) Using the alignment system to measure the location of the second of the artifacts (Fig 
1 If and column 3 lines 10-15). 

With respect to claim 3, Templeton discloses the measuring step includes the further step 
of using said measurements of the location of the first and second of the artifacts to determine 
the measured distance between the first and second of the artifacts (Fig 1 If). 

With respect to claim 4, Templeton discloses the providing step includes the steps of: 

1) Locating a first of the artifacts on a first side of said area (Figs 1 la-b). 

2) Locating a second of the artifacts on a second side of said area, said second side being 
opposite said first side (Figs 1 la-b). 

With respect to claim 5, Templeton discloses both of said first and second artifacts are 
located on a common axis (Figs 1 la-b). 

With respect to claim 8, Templeton discloses a method comprising: 

1) Positioning a wafer on the stage (Fig 9). 

2) Providing a plurality of artifacts, the artifacts being a known distance apart from each 
other (Figs 1 la-b and column 8 line 20). 

3) Positioning a first of the artifacts at a determined location relative to the alignment 
system (Fig 9 item 160 and column 3 lines 6-10). 
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4) Moving the wafer stage a predetermined distance and forming a first structure on the 
wafer (Figs 12 and 13). 

5) Positioning a second of the artifacts at a defined location relative to the alignment 
system (Fig 9 item 160 and column 3 lines 6-10). 

6) Moving the wafer stage a predetermined distance and forming a second structure on 
the wafer (Figs 12 and 13). 

7) Measuring the offset between said first and second structures to determine the 
parameters of the wafer stage of the photolithographic tool (Fig 14). 

With respect to claim 9, Templeton discloses the step of providing the plurality of 
artifacts includes the step of positioning the first and second of the artifacts on a common axis, 
on opposite sides of the wafer (Figs 11a and lib). 

With respect to claim 10, Templeton discloses the step of forming the second structure 
includes the step of forming the second structure on top of the first structure (Figs 12 and 13). 

With respect to claim 1 1 , Templeton discloses the first and second structures are spaced 
apart and the steps of: 

1) Forming another pair of structures on the wafer (column 4 lines 60-67 and fig 13). 

2) Measuring the distance between said another pair of structures and using the measured 
distance between said another pair of structures (column 3 lines 21-38). 

3) Using the measured offset between the first and second structures to provide the 
parameters (Fig 14). 

With respect to claim 12, Templeton discloses an apparatus comprising: 
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1) A plurality of artifacts on the wafer stage, the artifacts are placed a known distance 
apart from each other (Figs 1 la-b, and column 8 line 20). 

2) Means for measuring the distance between the artifacts (Fig 9 item 200). 

3) Means for comparing the measured distance to the determine parameters of the wafer 
stage of the photolithographic tool (column 3 lines 21-38). 

With respect to claim 13, Templeton discloses the photolithography tool further includes 
an alignment system, and the measuring means includes: 

1) Means for moving a first and a second of the artifacts to the alignment system (Fig 9 
item 160). 

2) Means for using the alignment system to measure the locations of the artifacts (column 
4 lines 35-45). 

3) Means for using said measurements of the locations of the first and second of the 
artifacts to determine the measured distance between the first and second of the artifacts (column 
2 lines 50-55). 

With respect to claim 14, Templeton discloses the apparatus wherein the first and second 
of the artifacts are located on a common axis on opposite sides of said area (Figs 1 1 a and 1 1 b). 
With respect to claim 16, Templeton discloses an apparatus comprising: 

1) A plurality of artifacts, the artifacts being a known distance apart from each other (Figs 
llaandllb). 

2) Means for positioning a first and a second of the artifacts at defined locations relative 
to the alignment system, and for moving the wafer stage predetermined distances from said 
defined locations (Fig 9 item 160 and column 3 lines 6-10). 
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3) Means for forming first and second structures on the wafer, after said wafer stage has 
been moved said predetermined distances (Figs 12 and 13 and column 2 Unes 50-53). 

4) Means for measuring the offset between said first and second structures to determine 
the parameters of the wafer stage of the photolithographic tool (column 2 lines 50-60). 

With respect to claim 17, Templeton discloses the first and second of the artifacts are on 
a common axis, on opposite sides of the wafer (Figs 11a and 1 lb). 

With respect to claim 1 8, Templeton discloses an apparatus wherein: 

1) Said first and second structures are spaced apart (column 4 lines 1-3). 

2) Said means for forming are used to form another pair of structures on the wafer (Figs 
12 and 13 and column 2 lines 50-53). 

3) Said measuring means are used to measure the distance between said another pair of 
structures to use the measured distance between said another pair of structures (Fig 1 4 and 
column 3 lines 21-38). 

With respect to claims 1 and 12, Templeton fails to disclose: 

1) Providing a plurality of artifacts on the wafer stage outside of the substrate area. 

3) Calibrating the grid parameters of the wafer stage independent of field parameters of 
said tool. 

With respect to claims 2-5, Templeton fails to disclose artifacts outside the wafer stage. 
With respect to claim 8, Templeton fails to disclose: 

2) Providing a plurality of artifacts on the wafer stage outside the wafer. 

7) Calibrating the grid parameters of the wafer stage independent of field parameters of 
said tool. 
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With respect to claims 9-10, Templeton fails to disclose artifacts outside the wafer stage. 
With respect to claim 11, Templeton fails to disclose: 

2) Measuring the distance between said another pair of structures and using the measured 
distance between said another pair of structures to determine the difference between field and 
grid parameters (column 3 lines 21-38). 

3) Using the measured offset between the first and second structures to provide the grid 
parameters (Fig 14). 

With respect to claims 13-14, Templeton fails to disclose artifacts outside the wafer 

stage. 

With respect to claim 16, Templeton fails to disclose: 
1 ) Artifacts on the wafer stage outside of the wafer. 

4) Means for measuring the offset between said first and second structures to determine 
the grid parameters of the wafer stage independent of field parameters of said tool. 

With respect to claim 17, Templeton fails to disclose, artifacts outside the wafer stage. 
With respect to claim 18,Templeton fails to disclose: 

3) Said measuring means are used to measure the distance between said another pair of 
structures to use the measured distance between said another pair of structures to determine the 
difference between field and grid parameters, and to use the measured offset between the first 
and second structures to provide the grid parameters. 

Nishi teaches, with respect to claims 1 and 12: 
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1) Providing a plurality of artifacts on the wafer stage outside of the area where a 
substrate can be placed on the wafer stage, the artifacts are placed a known distance apart from 
each other (Fig 7a item 6 and Fig 8c). 

3) Comparing the measured distance to the known distance to calibrate the grid 
parameters of the wafer stage independent of field parameters of said tool (Fig 2a item 101). 

It would have been obvious to modify the system of Templeton by adding a set of pre- 
aligning reference artifacts and calibration as taught by Nishi. Further, it would have been 
obvious to modify the system of Templeton to use stage alignment marks instead of the reticule 
alignment marks currently employed as taught by Nishi. Either modification would allow the 
system to account for the writing offset error (Nishi column 2 lines 52-60) encountered due to 
reference marks on the reticule and calibrate the global grid parameters of the system. 

Nishi teaches, with respect to claims 2-5, 9-10, 13-14, and 17 artifacts outside the wafer 
stage (Fig 7a item 6). 

It would have been obvious to modify the system of Templeton to use stage alignment 
marks instead of the reticule alignment marks currently employed as taught by Nishi. The same 
relative layout could easily be employed (pairs of marks on opposite sides arranged 
orthogonally). This modification would allow the system to account for the writing offset error 
(Nishi column 2 lines 52-60) encountered due to reference marks on the reticule. 

Nishi teaches, with respect to claim 8: 

2) Providing a plurality of artifacts on the wafer stage outside the wafer (Fig 7a item 6 
and Fig 8c). 
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7) Calibrating the grid parameters of the wafer stage independent of field parameters of 
said tool (Fig 2a item 101). 

It would have been obvious to modify the system of Templeton by adding a set of pre- 
aligning reference artifacts and calibration as taught by Nishi. Further, it would have been 
obvious to modify the system of Templeton to use stage alignment marks instead of the reticule 
alignment marks currently employed as taught by Nishi. Either modification would allow the 
system to account for the writing offset error (Nishi column 2 lines 52-60) encountered due to 
reference marks on the reticule and calibrate the global grid parameters of the system. 

Nishi teaches, with respect to claim 1 1 : 

2) Measuring the distance between said another pair of structures and using the measured 
distance between said another pair of structures to determine the difference between field and 
grid parameters (column 15 lines 6-16). 

3) Using the measured offset between the first and second structures to provide the grid 
parameters (column 26 lines 18-35). 

It would have been obvious to one of ordinary skill in the art to modify the method of 
Templeton to determine these offsets as taught by Nishi. This allows for better alignment in 
multiple directions an in particular of magnification. 

Nishi teaches, with respect to claim 16: 

1) Artifacts on the wafer stage outside of the wafer (Fig 7a item 6 and Fig 8c). 

4) Means for measuring the offset between said first and second structures to determine 
the grid parameters of the wafer stage independent of field parameters of said tool (Fig 2a item 
101 and column 26 lines 18-35). 
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It would have been obvious to modify the system of Templeton by adding a set of pre- 
aligning reference artifacts and calibration as taught by Nishi. Further, it would have been 
obvious to modify the system of Templeton to use stage alignment marks instead of the reticule 
alignment marks currently employed as taught by Nishi. Either modification would allow the 
system to account for the writing offset error (Nishi colimin 2 lines 52-60) encountered due to 
reference marks on the reticule and calibrate the global grid parameters of the system. 

Nishi teaches, with respect to claim 18: 

3) Said measuring means are used to measure the distance between said another pair of 
structures to use the measured distance between said another pair of structures to determine the 
difference between field and grid parameters, and to use the measured offset between the first 
and second structures to provide the grid parameters (Fig 2a item 101 and column 26 lines 18- 
35). 

It would have been obvious to one of ordinary skill in the art to modify the method of 
Templeton to determine these offsets as taught by Nishi. This allows for better alignment in 
multiple directions an in particular of magnification. 
2. 

Claims 6-7, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Templeton and Nishi as applied to claims 1 and 12 above, further in view of Chu (US pat 
5,734,594). 

With respect to claim 6, Templeton discloses a method comprising providing a first pair 
of artifacts a known distance apart from each other (Figs 1 la- 1 lb). Templeton further discloses 
measuring the distance between the first pair of artifacts (column 2 lines 50-55). 
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With respect to claim 7, Templeton discloses the step of providing the first pair of 
artifacts includes the step of locating said first pair of artifacts on a first axis on opposite sides of 
said area (Figs 1 la and 1 lb). 

With respect to claim 15, Templeton discloses a first pair of artifacts a known distance 
apart fi'om each other on a first axis and on opposite sides of said area (Figs 1 la and 1 lb and 
column 8 line 20). 

With respect to claim 6, Templeton and Nishi fail to disclose providing and measuring a 
second pair of artifacts. 

With respect to claim 7, Templeton and Nishi fail to disclose a second pair of artifacts. 

With respect to claim 15, Templeton and Nishi fail to disclose a second pair of artifacts 
and measuring the distance between both pairs. 

Chu teaches, with respect to claim 6, providing a second pair of artifacts a known 
distance apart from each other (Fig la). Chu further teaches measuring the distance between the 
second pair of artifacts (Fig 5). 

It would have been obvious to one of ordinary skill in the art to combine the method of 
Chu into the method of Templeton and Nishi by adding a second set of calibration marks and 
repeating the same steps a second time for this second pair of marks. This would increase the 
accuracy of the calibration. 

Chu teaches, with respect to claim 7, the step of providing the second pair of artifacts 
includes the step of locating said second pair of artifacts on a second axis, on opposite sides of 
said area and said second axis is perpendicular to the first axis (Fig la). 
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It would have been obvious to one of ordinary skill in the art to combine the method of 
Chu into the method of Templeton and Nishi by adding a second set of calibration marks and 
repeating the same steps a second time for this second pair of marks. This would increase the 
accuracy of the caUbration. Further it would have been obvious to locate the second set of marks 
on a perpendicular axis in order to calibrate the wafer in two dimensions. 

Chu teaches, with respect to claim 15, a second pair of artifacts a known distance apart 
from each other on a second axis and on opposite sides of said area (Fig la), and the measuring 
means includes means for measuring the distance between the first pair of artifacts and the 
distance between the second pair of artifacts (Fig 5). 

It would have been obvious to one of ordinary skill in the art to combine the method of 
Chu into the method of Templeton and Nishi by adding a second set of calibration marks and 
repeating the same steps a second time for this second pair of marks. This would increase the 
accuracy of the calibration. 

Response to Arguments 
In response to applicant's main argument, that the prior art presented did not have 
alignment artifacts outside of the wafer area, the examiner respectfully concedes the oversight. 
Templeton does indeed not have artifacts outside the wafer area as claimed rendering the 
invention distinct from Templeton. In response, the new grounds of rejection rely on new 
reference Nishi. It is believed by the examiner that Templeton in view of Nishi renders this 
distinction obvious. Applicant further notes that the intention of the invention is to determine 
offsets between grid and field parameters. However, this inventive step is claimed only in claims 
1 1 and 18 and cannot be read from the specification into the remaining claims. With respect to 
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the added distinction of determining "grid parameters independent of field parameters" it is 
assumed that as prior art is found to show the inventive method steps leading up to such a 
determination with no distinctions, then this limitation is obvious over that prior art as it requires 
no steps not found in the prior art. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Moffat whose telephone number is (571) 272-2255. 
The examiner can normally be reached on Mon-Fri, from 7:15-3:45. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571) 272-2269. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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